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[57] ABSTRACT 

A private base station supports the registering of multiple 
mobile stations and provides a personalized call delivery 
feature for each registered mobile station. Each mobile 
station registers separately with the base station when within 
communication range of the base station. When registration 
of a mobile station with a private base station is performed, 
the private base station communicates mobile station infor- 
mation to a base station location register along with assign- 
ment of a local unique address for each one of the multiple 
mobile stations registering with the private base station. : 
When the private base station receives an incoming call for 
a particular one of the mobile stations, this local unique 
address associated with the particular station is provided by 
the base station location register as part of the incoming call 
information also received by the base station thereby allow- ' 
ing the base station to distinctively alert the particular j 
mobile station. By obtaining a local unique address f<^ each j 
of the mobile stations, the private base station is also able to ! 
advantageously offer various intelligent features which are 
personalized according to customer needs. For example, a i 
calling party may have his or her name displayed on he [ 
reached mobile station for the convenience of the user at this 
mobile station. 

15 Clainis, 4 Drawing fleets 
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LANIXLINE SUPPORTED PRIVATE BASE 
STATION OPERABLE IN A CELLULAR 
SYSTEM 

BACKGROUND OF THE INVENTION 

1. Technical Field 

This invention relates generally to wireless radio tele- 
phones and. more particularly, to radio telephones operative 
with a private base station. 

2. Description of the Prior Art 

Modern cellular telq)hone systems currently utilize high 
power, frequency, time and/or code division nmltiplexed 
narrowband radio frequency communication techniques in 
conjunction with large cells to establish and maintain tde- 
phone communications. With the growing popularity of 
mobile stations configured for operating in these systems, 
increased flexibility in user utilization of these mobile 
stations is desired. One approach to providing user flexibil- 
ity while encouraging greater utilization of the mobile 
stations is by providing low-power private base stations over 
which a user can register his or her mobile station and make 
and receive telephone calls. A private base station shares the 
same frequency bands with large cells, but operates at a 
greatly reduced power level. Also, each privaXe base station 
has a land-line subscriber telephone number through which 
all incoming and outgoing calls are routed. 

Although private base stations currently exist that can 
support registration of multiple mobile stations, a call 
received at a private base station for any one of mobQe 
stations registered with this base station causes all mobile 
stations registered with the base station to be similarly 
alerted While this type of operation has been generally 
satisfactory in the past when the likelihood of only one or 
two mobile stations would be registered with a private base 
station at any given time, it is now technically feasible and 
desirable to provide a private base station which accommo- 
dates many more mobile stations and at the same time 
provides an alerting sigiuil for a mobile station only when an 
incoming call is received for this station. 

SUMMARY OF THE INVENTION 
In accordance with the present invention, a private base 
station supports the registering of multiple mobile stations 
and provides a personalized call delivery feature for each 
registered mobile station. 

When registration of a mobile station with a private base 
station is performed, the private base station conununicates 
mobile station information to a base station location register 
along with assignment of a local unique address for each one 
of the multiple mobile stations registering with the private 
base station. When the private base station receives an 
incoming call for a particular one of the mobile stations, this 
local unique address associated with the particular station is 
provided by the base station location register as part of the 
incoming call information also received by the base station 
tfaer^y allowing the base station to distinctively alert the 
particular mobile station. 

By obtaining a local unique address for each of the mobile 
stations, the private base station is also able to advanta- 
geously offer various intelligent features which are person- 
alized according to customer needs. For exanq>le. a calling 
party may have his or her name displayed on the reached 
mobile station for the convenience of the user at this molnle 
station. 

BRIEF DESCRIPTION OF THE DRAWING 

This invention and its mode of operation will be more 
cleariy understood from the following detailed description 
when read the appended drawing in which: 
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FIG. 1 shows a simplified block diagram of a cellular 
switching system, its logical entities as well as the relative 
connection with the public switched telephone network and 
a private base station; 
5 FIG. 2 shows a high level block diagram of a private base 
station separated into identifiable circuit sections, in accor- 
dance wi^ the invention; 

FIG. 3 shows a high level block diagram of a private base 
station visiting location register separated into identifiable 
circuit sections, 

FIG. 4 shows a registration/network update process 
through which a mobile station gains access to a private base 
station, in accordance with the invention; 
15 FIG. 5 shows a netw<H-k cancellation process which 
details how a registration of a mobile station with a private 
base station Is canceled, in accordance with the invention; 
and 

FIG. 6 shows a network process which provides an 
20 incoming call transaction flow for a mobile station registered 
with a private base station, in accordance with the invention. 

Throughout the drawing, the same element when shown 
in m<M'e that one figure is designated by the same reference 
numeraL 

25 

DETAILED DESCRIPTION 

Refeiring now to FIG. 1. there is shown a simplified block 
diagram of a cellular switching system, its logical entities as 
well as the relative connection with the public switched 
^ telq)hone netwc^k and a private base station. The cellular 
concept is well known and is described in general io the Bell 
System Technical Journal Volume 58. Number 1. January 
1979. and specifically in an article entitled The Cellular 
Concept by H. MacDonald. on pages IS through 41 of this 
joumaL 

Included within the cellular switching system are mobile 
stations (MS) 10 and 11. mobile switching center (MSG) 12. 
the public telq)hone switched network (PSTN) 14. a cellular 
base station (CBS) 13. a home location register (HLR) 15. 

^ a visiting location register (VLR) 16. a private base station 
visiting location register (P-VLR) 30. and a private base 
station (FBS) 20. A subscriber station telephone set 19 is 
illustratively shown connected to the public telephone 
switched network 14 in a well known manner. 

For clarity, mobile switching center 12 is illustratively 
shown connected to mobile switching center 18 and network 
operation controller (NOQ 17. The mobile switching center 
18 is part of the overall cellular systems operation and may 

^ similarly have an home location register, a visiting location 
register, a P-VLR. as well as multiple cellular base stations 
associated therewith. It is understood that other mobile 
switching centers also may be part of the cellular system. 
Hie network operation controller provides overall control 

2^ and thereby ensures that the operation of the whole cellular 
system is supported and serviced. 

The mobile stations 10 and 11 and base station 20 are 
designed to operate in a cellular system in accordance widi 
the Teleconmiunications Industry Association (TIA) Interim 

^ Standard (IS)- 136, dated December 1994. 

The mobile switching center 12 performs all the switching 
functions related to caU delivery and is interconnected to the 
public telq>honc switched network 14. the home location 
register 15, the visiting location register 16 and the cellular 

65 base station 13. 

The home location register 15 maintains a data base, 
profile record and call routing information or a pointer to the 
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call routing infonnation for all mobile stations in apaiticular Uon's existence. Another may be in response to a mobile 
assigned home area. The visiting location register 16 main- station usex manually directing the mobile station to search 
tains a data base for call routing information or a pointer to for the private base station. In yet another technique the 
the call routing infcamation for those mobile stations which mobile station, upon finding the control channel of the 
arc visiting its assigned area of coverage. 5 private base station, automatically goes through a series of 

The private base station visiting location register 30 controlled jffocedures to obtain registration with the jxivate 
performs the interface functions between a private base t>ase station. 

staUon. such as station 20, and both the home location Once a mobUc station, for example, station 10 or U. 
register 15 and the visiting location register 16 for holding obtains a successful registraUon with the private base stauon 
botfi call routing information and. in accordance with the lo 20, the private base station 20 makes a modem connecUon 
disclosed embodiment, order of registered position informa- to the private base station visiting location register 30 to 
tion for the mobUe stations that are currenUy registered wito update the mobUe station's tempOTaiy line dialing number 
the private base station. The private base station visiting (TLDN). The tenqxirary Une diaUng number in this case will 
location register 30 is also responsible for administering be the private base station's land-line number (LLN). Hence, 
spectrum utilization and operations of the private base is when an incoming call is directed to a particular mobile 
station 20 station, infonnation including the temporary line dialing 

The fun'ctions for the private base station visiting location this mobUe station is ajxe^ from the pri^^^ 

register 30 may be conveniently summarized as foUows: base staUon visxting loaitmg register 30 through the home 
. ' . ^ . locadon register IS or the visitmg location register 16 and 

1. Authorize new private base station operation. 20 the caU routed to the private base station's LLN. It is also 

2. Download private base station operating parameters understood that the temporary line dialing number may be 
and pCTforms operation administration. ^^^^ ^^^^^ the ^ome location register IS or the visiting 

3. Auttienticate all calls received from private base sta- location register 16, and the mobile switching center 12 then 
tion. accesses this TLDN from this register. The private base 

4. E^orm Registration Notification task to HLR/VLR 25 station 20 detects ttie ring for an incoming call and sends an 
when network update is received from private base alerting signal or page to the registered mobile station, 
station. Following the mobile station's response to the alerting 

5. Perform mobile station inactive task to HLRATR signal, private base station 20 establishes a traflSc channel 
when network cancellation is received from private for the mobile station and generates an ofF-hook condition to 
base station. 30 connect the incoming call through the private base station to 

The private base station 20 qualifies for private (ot the mobile station. / 
non-puWic) mode time-division-multiple-access (TDMA) The private base station 20 supports the registering of 
cellular operation under IS- 136 cellular radio interface, multiple mobUe stations and, in accordance with the dis- 
which pcnnits a cellular mobile station to register widi a closed embodiment, provides a personalized call delivery 
private base station to receive or originate calls through a 35 feature for each registered mobile station. In order to provide 
land-line connected to the puWic tdq)hone switched net- the personalized call delivery feature, during the TLDN 
work instead of through a cellular base station, sudi as update for the mobile station at the private base station 
cellular base station 13, connected in the regular public visiting location register 30, additional information 
cellular system. Specifically, this radio interface provides the elements, i.e., digits, are added to the TLDN update for 
digital control channel in accordance with TIAK- 136.1 and 40 distinguishing a particular mobile station with the private 
the traffic diannels and control channel in accordance with base station 20. During the registration of a mobile station 
TIAIS-136.2 for communication with the mobile station. A with the private base station, a local unique address is 
modem interface between the private base station and the generated at the private base station. This local unique 
private base station visiting location register also is sup- address may be either advantageously generated from the 
ported by the radio interface. 45 mobile station identification number contained in each 

The private base station 20 is limited to a very low level mobile station or generated from an ordered position 
of transmitted power for restricting its coverage range to a assigned by the private base station for eadi portable station 
relatively small area. This allows the private base station to registered with the private base station, 
reuse the same radio frequency spectrum used by the macro Thus by way of illustrative cxan^le of the operation of 
cellular systems as long as the frequency of use selected by 50 the ordered position registration, the first mobile station that 
the private base station is different from the cell for the registers with the pdvaXc base station 20 is inserted in 
regular public or macro cellular system in whose area of registered position 1 by the private base station visiting 
coverage (he private base station is located. The operating location register 30, and the second mobile station is inserted 
frequency spectrum for the private base station is selected in in registered position 2 by the private base station visiting 
a way that insures no interfmnce to the macro cellular 55 location register 30 and so forth. This ordered position 
system. This is adiieved by directing the private base station information is advantageously treated as the local unique 
to perform channel scanning and interference measurements address or a subaddress by the private base station 20 fo£ 
before selecting its operating frequencies. While operating each mobile station registered with it A distinct identity of 
in its normal mode awaiting receipt of an incoming call or binary digits for each mobile station distinguishing it from 
an off-hook request from a registered mobile station, the 60 all other mobile stations registered with private base station 
private base station 20 continually broadcasts digital control 20 is obtained thereby. 

channel information containing its identity and system The private base station receives the binary digits desoib- 
parameters. ing the order of registered position in the same manner as 

An IS- 136 compliant mobile station can search for a caller-ID delivery is achieved. The ordered position infor- 
private base station* s control channel transmission using a 6S mation is appended to the caller-ID message that accompa- 
numbo- of techniques. One of these may be based on the nics an incoming ring signal or is appended to the time slot 
mobile station's prior knowledge of the private base sta- allocated for the caller-ID message when such message is 
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not present Switching offices (hat provide caller ID mes- be geogri^cally located away from or colocated with 

sages to a telephone station enable of decoding and storing either a visiting location register or a home location register, 

the incoming telephone number are either shown or with which it receives and provides private base station 

described in U.S. Pat No. 4^77*649 which issued to D. information. Moreover, the functions provided by the pri- 

Sheinbein on Jul. 7, 1981. 5 vatc base station visiting location register 30 also may be 

Knowing the order of registered position, the private base integrated into a visiting location register or a home location 

station with the help of a mobile station user's prc^e stored register, and such operation is hereby anticipated. The 

in the private base station can support additional features elements emf^oyed in the private base station register are 

like computer 300, modem 330, control interface modules 340, 

1. Caller name display on the phone; 10 341, and 342, disk storage unit 343 and a plurality of 

2. Distinctive alerting; databases 310. 330, 335 and 340. 

private base station register 30 from a 

3. Call blocking; private base station, such as private base station 20. is 

4. Incoming call log; and provided over two-way communications lines 331 to the 

5. Telephone answering device/message support 15 modem pool 330. The communications modem pool 330 
Shown in FIG. 2 is a high-level block diagram of private typically provides data communication between multiple 

base station 20 separated into identifiable circuit sections. A private base stations and the private base station visiting 

radio frequency (RF) circuit 21 performs the radio frequency location register through the public telephone switched 

signal processing. Included in this circuit is a radio fre- network. In providing this communications, any number of 

quency receiver section which receives the radio frequency 20 well known protocols that exists in the industry today may 

signal from the mobile stations 10 and 11 and, after appro- be used. By way oi example, modem protocols such as V.22, 

priate filtering and down conversion, produces I and Q V.22 bis or Bell 212 are all suitable for communicaticHis 

signals for an RF CODEC 22 which is connected to the RF between the modem pool 330 and a private base station 

circuit 21. A radio fr^uency transmit section in RF circuit through the public telephone switched network. It is also 

21 receives the I and Q signals from the RF CODEC 22. 25 possible to have a packet data protocol provide the two-way 

converts these signals to the appropriate radio frequency communications requirement. For exarof>le. an X.2S packet 

range and amplifies them for wireless transmission via data protocol may be used in providing this oommunica- 

antenna 23. tions. 

The RF CODEC 22 peri'ocms analog-to-digital (A/D) Also connected to the communications interface module 

conversion of the I and Q signals received in the receiver 30 340 are integrated services digital network (ISDN) commu- 

section of the RF circuit 21 and digital-to-analog (D/A) nications lines 332. Although ISDN are shown, other lines 

conversion of tiie I and Q signals provided to the transmitter may suitably be used in providing this communications, as 

section <rf ttie RF circuit 21. The RF CODEC 22 also well. The ISDN lines 332 are connected directly to the 

performs modulation for the transmission path. communications interface module 340 and enable the pri- 

Connected to the RF CODEC 22 is a digital signal 35 vate base station visiting location register 30 to maintain 

processor (DSP) 23 which performs all the baseband signal communications between the home location register 15 and 

processing for the private base station applications. This the visiting locaticm register 16. I^otocols that may be used 

involves speech encoding/decoding, time-divisioa-multiple- in providing this ISDN communication may be. by way of 

access framing/deframing, channel encodmg^decoding, and example, either IS-41 or SS7 which are well-known in the 

other modem functions such as. for exanq}le. automatic gain 40 industry. 

control symbol timing recovery, synchronization, and the The data signals received by modem pool 330 over both 

like. The DSP 23 also communicates widi a microcontroller communications lines 331 and 332 are provided to a com- 

24 for exchanging control messages. A user CODEC 25 munications interface module 340. The data received by the 

performs conversion of digitally samfded speech signals to interface module 340 is coupled to the iiq>ut/output control 

analog speech signals and also performs conversion of 45 module 341 for processing by Ihe conq)uter 300 or for input 

analog speech signals to digitally sampled speech signals. to or accessing one of more of a series of databases. 

Connected to the user CODEC 25 is a hybrid and line illustratively shown as database 310. 330. 335 and 345. as 

interface circuits interface section 26 which performs the well as a disk storage medium 343, via the per^heral control 

required functions for interfacing the private base station 20 interface module 342. The peripheral control interface mod- 

to the public switched telephone network 14. These include 50 ule 342 interfaces the conoputer 300 and communication 

sudi functions and circuits as, for example, switdi-hook lines to the appropriate ones of the series of databases, or 

operations, hybrid, ring detect, line termination, on/off hook data files in accordance with the service or task being 

signal interface signals and the like. The microcontroller 24 performed. 

performs the call processing frmctions between the private Each one of the series of databases 310, 330. 335 and 345 
base station 20 and any registmd mobile stations as well as 55 contain specific information. For example, the database 310 
all other control functions that are required for operation of contains information <A frequency allocations of surround- 
the private base station 20. LEDs 27 provide visual feedback ing cellular systems. Database 330 contains information of 
to a user who makes entries at the private base statioiL private base stations operating parameters determined by the 
Buttons 28 connect to the microcontroller 24 and are used in private base station's location. Examples of a private base 
making the entries in the private base station 20. Once such 60 station operating parameters are its operating frequency, 
entry, as described later herein, is that made by the primary transmitted power, authorization timer, and the like. Data- 
user of the base station who directs this base station to base 335 contains mobile station order of registered position 
register a mobile station for the first time. information with the private base station and also private 
Referring now to FIG. 3 of the drawing, there is shown in base station profiles. Examples of private base station pro- 
accordance with the disclosed embodiment a general block 65 files are "'Call Waiting** and **Caller ID** that are provided by 
diagram of a private base station visiting location register the public telephone switched network, and also any private 
30. This private base station visiting location register 30 may base station specific interface requirements. Database 345 
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contains operation and maintenance infoimation for each 
private base station registered with the private base station 
location register 30. It is to be understood that other data- 
bases providing additional services or tasks also may be 
interfaced with the computer 300 via the peripheral control 
interface module 342. 

Disk storage 343 contains operational information that is 
applicable to the cellular system in general, such as opera- 
tion parameters that are required for interfacing the private 
base station visiting location register with home location 
register and visiting location register. 

Contained in the computer 300 are a data processor 304, 
random access memory (RAM) 305 and read only mcmOTy 
(ROM) 306. This processor 304 responds to data input into 
input/output control n&odule 341. And with input from 
random access memory 305 and read only mcm^y 306, 
processor 304 also provides the data to the processor bus 301 
for facilitating data exchanges between the plurality of 
databases and the conmuinicatioDS interface module 340 via 
the perii^ieral control interface module 342. 

Referring next to FIG. 4, there is shown a registration/ 
network update process through which a mobile station, 
sudi as mobile station 10, gains access to a private base 
station, such as private base station 20. The private base 
station initially auttiorizes the mobile station to obtain 
registraticm through it. After such initial authorization, the 
mobile station remains on the digital control channeL Hie 
private base station dien seeks authorization for registration 
of the mobile station from the private base station visiting 
location register. This canq>ing of the mobile station on die 
digital control diannel can be terminated by the host private 
base station if proper authorization from the private base 
station visiting location register is not obtained. During the 
registration process, the home location register 15 or visiting 
location register 16 is provided a call forwarding number 
from the private base station visiting location register (the 
private base station's LLN) for the mobile station. 

There are two kinds of registration processes that take 
place between the mobile station and the private base 
station. One is the initial registration of the mobile station 
with the private base station. In this case, the private base 
station has no pricr knowledge of the mobile station and will 
not accept its attempt to register unless the primary user of 
the private base station directs the private base station to do 
so. This acceptance process can be accomplished by the 45 
primary user pressing a registration button on the base 
station and then to prevent fraudulent registration, for 
exanq)ie, entering a coded sequence of digits which only he 
or she knows. Once a mobile station obtains initial 
registration, it can automatically obtain subsequent registra- 
tion widi the private base station upon its arrival within the 
private base station* s coverage area. Thus, this subsequent 
registration does not require intervention of the primary user 
of the private base station in any manner. 

The registration {K'ocess begins when an authorized 
mobile station sends a test registration (registration 
sequence) to the private base station. This registration/ 
network update process is summarized below and also 
illustrated in FIG. 4. 

1. The mobile station sends a test registration which 
includes the mobile stations* identification (mobile ( 
station ID) and the mobile station* s electronic serial! 
number (ESN) to &e private base station. 

2. The private base sution sends back a registration accept 
signal to die mobile station. 

3. The private base station establishes a modem call to the 
P-VLR. 



4. The private base station perfcHms an authentication task 
to satisfy P-VLR* s requirements. 

5. The P-VLR sends an acknowledge or negative 
acknowledge (ACK/NACK) to the private base station 
in response. 

6. Receipt of the NACK response cancels further trans- 
action by the private base station and the mobile station 
registration attempt will be cancelled. Depending on 
the situation, the private base station also may be 
directed to shut down and retry registration at some 
subsequent time. 

7. Following recdpt of an ACK, the private base station 
pcrfonns a network update when the mobile station ID, 
mobile station ESN. land-line number as well as the 
order of registaed position obtained for the mobile 
stadon arc sent to tfie P-VLR. The order of registered 
position uniquely identifies the mobile station among 
other currently registered mobile stations within the 
private base station. 

8. The P-VLR sends a Registration Notification to either 
the HLR or VLR. If the mobile station is in its home 
cellular coverage area, the notification will be directed 
to the HLR. Otherwise, the VLR will receive the 
notification. In the later case the HLR for the mobile 
station's home area will also be notified of the regis- 
tration notification. 

9. The HLR or VLR sends an ACK or NACK to the 
P-VLR. If a NACK is sent. The denial could depend on 
a number of factors that depend on the service provider. 
For example, the provider may find that the mobile 
station docs not have a valid service with it, or a second 
example could be that the mobile station does not have 
a valid mobile ID number, gs- it could be any other 
similar reason. 

10. The P-VLR sends corresponding ACK or NACK to 
the private base station. 

11 . After receipt by the private base station of ttie ACK or 
NACK, the modem call is terminated. 

IZ If a NAC3C is sent to the private base station by the 
P-VLR, the private base station sends a registration 
cancellation to the mobile station. 
The first mobUe station registered with the private base 
station in this process is allocated the position location 
number 1. Ihe subsequent mobOe stations registered with 
the private base station are given correspondingly increasing 
numbers. A private base station can typically support by 
way of example, 10 such registrations, altiioug^ more or less 
may be desired and the private base station suitably config- 
ured to accommodate different numbers. If a new mobile 
station registration request is properly received which 
exceeds die number then allocated for siqjporting registered 
mobile stations, the least used motnle registration number 
will be vacated to make room for the new one. Once 
55 registered, die mobUe station does not need to re-register in 
this particular sense. Whenever the mobile station attempts 
to obtain subsequent registration for service with the pivaie 
base station, the registration location number for the mobile 
[ station renuuns unchanged, assimiing some minimal level of 
periodic use. During the process of subsequent service 
provision, the private base station always sends to the 
private base station visiting location register 30 the same 
registration location number for a particular mobile station. 
Also, it is understandable that the information exchange for 
a new mobile station registration will be much more exten- 
sive when cotnpBicd to its subsequent registration with the 
private base station. 
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Referring now to FIG. S, there is shown a network 
cancellation process in which a pre-established and existing 
registratioa of a mobile station with a private base station is 
canceled or terminated. The network cancellation i^ocess 
begins when an authorized mobile station moves out of the S 
private base station's coverage area or the mobile station *s 
power is turned off. When the mobile station moves out of 
the coverage area of the private base station, the resulting 
loss of communicatioD from the mobile station is delected 
by the private base station. Also, when the mobile station's lo 
power is turned off, the mobile station performs power-down 
registration. When either of these two events occurs, the 
network cancellation process is executed by the private base 
station. Through this process, any call farwarding to the 
private base station' s land line number for the mobile station i5 
is cancelled. This network cancellation process is summa- 
rized below and also illustrated in FIG. 5. 

1. The mobile station performs power-down registration. 

2. The private base station establishes a modem call to the 
P-VLR. 20 

3. The private base station performs an authentication task 
to satisfy the P-VLR' s requirements. 

4. The P-VLR sends either an ACK or a NACK in 
response. 25 

5. If the NACK response is received, the fvivate base 
station cancels further transactions for Ais particular 
mobile station. The private base station also may be 
directed to shut down or to atten^t a retry later at 
authentication. 30 

6. If an ACK response is received, ttie private base station 
performs network cancellation by sending the mobile 
station ID and the mobile station ESN to cancel call 
forwarding of telephone calls to the mobile station 
which has either moved out of the coverage area or ^5 
whose power is turned off. 

7. The P-VLR sends a mobile station inactive signal to 
fflJWLR 

8. The HUWLR tiien sends either an ACK or a NACK ^ 
to the P-VLR. 

9. Tlie P-VLR sends a corresponding ACK or NACK to 
the private base station. 

10. Followed by the sending of the ACK or NACK to die 
private base station^ the modem call is terminated. as 

The user of a mobile station may elect to terminate 
communication with a private base station and reenter his or 
her mobile station into the cellular system. A mobile station 
may exerdse this option when, for example, service at the 
private base station is not available due to die single land so 
line connection to the public telephone switched network 
being occupied by another mobile station commimicating 
through the shared |Hivate base station. 

A mobile station user may reenter the cellular system 
simply by, for example, pressing a cellular service button 55 
which executes a process wherein service with the private 
base station is terminated and service with the cellular 
service provider in the public cellular system is established. 
Once cellular service is established with, for exan^e. 
cellular base station 13, shown in FIG. 5, a network update £0 
is peri'ormed by home location register 15 if die mobile 
station is located in its home coverage area or by visiting ' 
location register 16 if the mobile station is outside its home 
coverage area. Next, either home location register 15 or 
visiting location register 16 informs private base station 65 
visiting location register 30 that the identified mobile station 
has returned to the cellular system. The private base station 



visiting location register 30 then stores a mobile station 
inactive signal for the identified mobile station effectively 
inactivating or cancelling its call forwarding information. 

Once the land line between the private base station 20 and 
the public telephone switched network 14 becomes 
available, the network cancellation process described in 
FIG. 5 is atlenq>ted by the private base station. Since call 
forwarding for the identified mobile station has already been 
cancelled in the private base station visiting location register 
30, in this instance by the mobile station reentering the 
cellular system, executing this process only confirms that the 
mobile station is presently not active with the private base 
station 20. 

Referring next to FIG. 6, there is shown a network process 
which provides an incoming call transaction flow for a 
mobile station registered with a private base station. All 
incoming calls for each one <^ die mobile stations registered 
with die private base station will be routed to the private 
base station's land-line nuniber. The call transaction flow is 
summarized below and with reference to FIG. 6. 

1. A call origination and the dialed mobile station ID are 
received from die public switched telephone network 
and routed to die MSC. Altemadvely. die MSC may 
receive the call origination and the dialed mobile 
staticm ID from the cellular base station 13 in the public 
cellular system. 

2. The MSC sends a route request to the mobile station's 
HLR (or to the VLR when the mobile station is a 
visiting station). 

3. The HLR forwards die Route Request to the corre- 
sponding P-VLR which contains the registration infor- 
mation for the mobile station. 

4. The P-VLR, returns die TLDN as well as die ordcx of 
registered position to the HLR (or to the VLR when the 
mobile station is a visiting station) as part of the routing 
information. In this case, the order of registered posi- 
tion is defined as a subaddress for the mobile station. 

5. The HLR adds mobile station ID and mobile station 
ESN to the routing information and returns the location 
request to the MSC whidi, in turn, forwards this 
information to the PSTN. 

6. The call is delivered by the PSTN, which may include 
caller ID, to the LLN, the subaddress containing order 
of registered position is also sent along with the caller 
ID to the private base station. The private base station 
then sends a page to the mobile station along with die 
caller ID. The paged mobile station is die one which 
corresponds to die order of registered position. 

Based on obtaining an order of registaed position for 
each of the mobile stations, the private base station is able 
to advantageously offer various intelligent features which 
are personalized according to customer needs. For example, 
a calling party may have his or her name displayed on the 
mobile station for die convenience of the user at die mobile 
station. 

The user of a registered mobile station is f^vided with a 
separate memory space allocated at the private base station 
to store a directcxy of phone numbers with names respec- 
tively associated widi die telephone numbers. Upon receiv- 
ing an incoming call for a particular mobile station 
(distinguished by the order of registered position), a calling 
party having a number that matches with one of the stored 
nunibers in the directory will have his or her name sent to the 
mobile station by the private base station for display Instead 
of the telephone phone nuniber. > 

The private base station is able to provide distinctive 
alerting for a registered mobUe station. The user of a 
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registered mobile station can have, for example, a distinctive 
ringing sound (diosen from a group of ring sounds) asso- 
ciated with a particular calling party stored in his or her 
directory. Distinctive ringing is illustrately described in U.S. 
Pat No. 4,995,075. When an incoming call is from the 
particular calling party, the private base station is able to 
aleat the mobile station using the distinct ringing sound. 

The private base station is also able to provide a number 
of other advantageous functions based on obtaining an order 
of registered position for each of mobile stations. Features 
such as call blocking, an incoming call log, such as 
described in U.S. Pat. No. 5386,460, and a telqAone 
answering function with personalized mailboxes arc easily 
provided. For call blocking, the user has a choice of Uocking 
an incoming call whidi number matches one of spediied 
numbers stored in the directory. The incoming call log is 
advantageously provided in the {oivate base station for each 
of the registered mobile station users. And the private base 
station allows personalized greetings to be stored in a 
mailbox for each of the registered mobile stations. When an 
incoming call is directed to a particular mobile station and 
the user of this station does not respond, this personalized 
greeting is played to the calling party by the private base 
station. 

What has been described is merely illustrative of the 
present invention. Odier applications to wireless telephones, 
computer or other communication systems other than the 
disclosed system are conten^ated as being within the 
knowledge of one skilled in the art and may be utilized 
without departing from the spirit and scope oi the present ^ 
invention. 

We claim: 

1. A private base station for transmitting and receiving 
communications to and from a plurality of wireless portable 
stations configured for operation in a public cellular tele- 
phone system, the base station comprising: 

means fca: registering the fdurality of portable stations for 
enabling said portable stations to communicate through 
said base station, said private base station generating a 
local unique address during registration and providing ^ 
said unique address to a private base station location 
register located in said public cellular telephone sys- 
tem; 

means for connecting both said private base station and 
said private base station location register to a telqihone 45 
switch in the public switdied telephone network; and 

means for receiving over said public switched tel^hone 
network from said private base station location register 
said unique address during rece^ of an incoming 
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tel^hone call also over said public switched telephone 50 base station. 



pc^table stations to a private base station location 
register located in said public cellular telephone sys- ' 
tem; 

means for connecting both said private base station and 
said private base station location register to a telqshone 
switdi in the public switched telephone network; and 

means for receiving over said public switdied telephone 
network from said private base station location register 
ordered position information indicative of an ordered 
position for an identified one of the plurality of wireless 
portable stations, said ordered position information also 
being associated with an incoming telephone call 
received over said public switdied telephone network 
and t>eing indicative of a respective order in which said 
identiiied one of the plurality of wireless portable 
stations is registered with the private base station. 

5. The private base station of claim 4 wherein said private 
base station includes means for decoding said ordered 
position infonnation for providing an alerting signal to only 
said identified one of said plurality of wireless portable 
stations. 

6. A private base station for transmitting and receiving 
conununications to and from a plurality of wireless portable 
stations configured f<x operation in a public cellular tele- 
phone system, the base station comprising: 

means for registering the plurality of portaUe stations for 
enabling said portable stations to communicate through 
said base station, said {nivace base station providing 
information indicative of registering the plurality of 
poztable stations to a private base station location 
register located in said public cellular telephone sys- 
tem; 

means for connecting both said [vivate base station and 
said private base station location register to a telephone 
switch in the public switched telephone network; and 
means for receiving over said public switched tdq>hone 
network from said private base station location register 
ordered position information indicative of an ordered 
position for an identified one of the registered plurality 
of wirdess portable stations, said ordered position 
information being assodated with said identified one of 
the registered plurality of wireless portable stations by 
said private base station upon reccqH of an incoming 
call over a telephone line connected to said public 
switdied telephone network. 

7 . The fxivate base station of claim 6 wherein said ordered 
position infcarmatioD is indicative of a respective order in 
which each portable station is registered with the private 



network for routing said call to an identified portable 
station. 

2. The telephone system as in claim 1 wherein said local 
nique address is generated from a mobile station identifi- 

)cation niunber contained in each mobile station. 

3. The telephone system as in claim 1 wherein said local 
unique address is generated from an ordered position 
assigned by the private base station for each portable station 

J registered with the private base station. 



8. The private base station of daim 7 further including 
means for decoding said ordered position information for 
providing an alerting signal to only said identified one of 
said plurality of wireless portable stations. 
55 9. The private base station of daim 8 further induding 
means for providing a distinctive alerting signal to said 
identified one of said plurality of portable stations. 

10. The private base station of claim 9 fur&er including 
means for receiving Caller ID information from the public 



4. A private base station for transmitting and receiving 60 switched telephone network, said private base station pro- 

^^Icommunications to and from a plurality of wireless portable viding said Caller ID information to said identified one of 

V'kt^ons configured for operation in a public cellular tde- said plurality of portable stations. 

A/phone system, the base station comprising: 11. The private base station of daim 10 further induding 

means for registering the plurality of portable stations for memory means for storing specified telejAonc numbers in a 

enabling said portable stations to communicate through 65 directory, and comparison means for comparing said 

said base station, said private base stadon providing reoeivedCallerlDinformation with said specified tdqihone 

information indicative of registering the plurality of numbers. 
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12. The private base station of claim 11 further including 
means for providing call blocking, said inconting telq>hone 
call being prevented from generating an aleiting signal to 
said identified one of said plurality of portable stations when 

a favorable comparison is obtained between one of said 5 
specified telephone numbers and said Caller ID infonnation. 

13. The private base station of claim 11 further including 
memory means for providing a personalized greeting, said 
personalized greeting being provided to an incoming caller 
when a favorable coit^arison is obtained between one of lO 
said specified telephone nimibers and said Caller ID infor- 
mation. 

14. A method of operation for a private base station in 
transmitting and receiving comnuinications to and from a 
plurality of wireless portable stations configured for opera- i5 
tion in a public cellular telephone system^ the method 
comprising the st^s of: 

registering the plurality of portable stations in the private 
base station for enaUing said portable stations to com- 
municate through said private base station; ^ 

providing from said private base station information 
indicative of registering tht plurality of portable sta- 
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tions to a private base station locaticm register located 
in said public cellular telephone system; 
connecting both said private base station and said private 
base station location register to a telephone switch in 
the public switched telephone network; and 
receiving over said public switched telephone network 
from said private base station location register ordered 
position information for an identified one of the regis- 
tered plurality of wireless portable stations* said 
ordered position inf oraiation also being associated with 
an incoming telephone call received over said public 
switched telqihone network and being indicative of a 
respective order in which said identified one of the 
plurality of wireless pcotable stations is registered with 
the private base station. 
15. The method of claim 14 further including tiie step of 
decoding said ordered position infonnation for providing an 
alerting signal to only said identified one of said plurality of 
wireless portable stations. 
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